We discuss charged lepton flavour violating processes such as µ → eγ in supersymmetric extensions of the Standard Model and in models with gauge-Higgs unification and a warped extra dimension. In both classes of models the processes turn out to be compatible with present experimental bounds, but can be detected by future experiments, thanks to the presence of a flavour symmetry G f which constrains the form of the relevant couplings. The symmetry G f is chosen to be finite, discrete and non-abelian and also helps to predict the peculiar lepton mixing pattern.
Introduction
The existence of three generations of elementary particles, the strong hierarchy among the charged fermion masses, the small mixing among quarks and the lepton mixing pattern with two large and one small mixing angle can be accommodated, but not explained within the Standard Model (SM) and many of its extensions. A possible explanation of these features are flavour symmetries G f that act on the space of the three generations. Finite discrete non-abelian groups turned out to be prime candidates for the explanation of the peculiar lepton mixing pattern, especially if they are broken to different (non-trivial) subgroups G e and G ν in the charged lepton and the neutrino sector, respectively. Since G e G ν , G f is fully broken at low energies.
In theories beyond the SM additional degrees of freedom and/or additional interactions are present, which induce flavour violating processes, e.g. µ → eγ, that are tightly constrained by experiments. Flavour symmetries G f can play a crucial role in constraining the couplings relevant for such processes. In the following we discuss this aspect in two different classes of models: extensions of the Minimal Supersymmetric SM with the flavour symmetry A 4 [1, 2, 3] and models with gaugeHiggs unification and a warped extra dimension (which are realizations of holographic composite Higgs models) with G f = X × Z N and X non-abelian [4, 5] .
Supersymmetric models with
Tri-bimaximal lepton mixing (sin 2 θ 12 = 1/3, sin 2 θ 23 = 1/2, θ 13 = 0) can be explained with the flavour symmetry A 4 , if left-handed (LH) leptons transform as 3 under A 4 and the latter is broken to Z 3 in the charged lepton and to Z 2 in the neutrino sector. This symmetry breaking pattern can be achieved in a simple way in supersymmetric models, if the group A 4 is broken spontaneously through vacuum expectation values (VEVs) of gauge singlets which transform under We consider a theory in which the symmetry A 4 × U(1) FN also determines the flavour structure of the soft supersymmetry breaking terms, soft masses and Aterms [1, 3] . The soft masses m 2 L for LH sleptons are flavour universal at LO, since they form a triplet 3 under A 4 , whereas soft masses m 0. An analytic estimate shows that the branching ratio BR(µ → eγ) ∝ ξ 2 or ξ 4 depending on the existence of the above-mentioned contribution to the A-terms. BR(τ → (e, µ)γ) should be of the same order of magnitude as BR(µ → eγ) [1, 3] and thus are in general too small for detection in the near future. In our numerical analysis [1, 3] we have computed BR(µ → eγ), scanning over a large range of soft scalar and gaugino masses (m 0 , M 1/2 ) and setting ξ ≈ 0.076 and tan β = 2 or tan β = 15. For tan β = 2 and m 0 = 200 GeV M 1/2 has to be larger than 500 GeV, while for m 0 = 5000 GeV smaller values of M 1/2 are sufficient for passing the current experimental limit from MEG. For larger tan β BR(µ → eγ) increases approximately like tan 2 β. Including the renormalization group running effects from (three) RH neutrinos can increase BR(µ → eγ) by a factor 10 1÷2 [2, 3] . subgroup of Z N ⊂ X and the additional Z N . Auxiliary (flavour universal and abelian) symmetries G a , G a,UV and G a,IR reduce the number of couplings [4, 5] . The particles of the SM are identified with the zero modes of the S O(5) multiplets ξ ν,α ∼ 1, ξ L,α ∼ 5 and ξ e,α ∼ 10 present in the bulk [4, 5] (all are neutral under U(1) X ). In particular, RH neutrinos reside in the singlets ξ ν,α , LH lepton doublets in ξ L,α with T 3R = −1/2 and RH charged leptons in ξ e,α ∼ 10 with T 3R = −1. The multiplets ξ ν,α and ξ L,α transform as 3 under X and trivially under Z N , while ξ e,α are singlets under X and distinguished with the help of Z N . In this way, lepton mixing turns out to be determined by the breaking of
N at the boundaries and the charged lepton mass hierarchy is achieved via the appropriate localization of ξ e,α in the extra dimension.
One can construct models for both types of neutrinos, Majorana and Dirac [4, 5] . The crucial difference lies in In the model with Majorana neutrinos lepton flavour violating processes are of the same order as in the SM with neutrino masses and thus completely negligible, since all flavour violation is encoded in the UVlocalized mass term for RH neutrinos. This is different in the model for Dirac neutrinos, because the presence of lightish Kaluza-Klein states induces sizable flavour violation at one-loop. A (further) source of sizable flavour violation in both models are boundary kinetic terms. The dominant one isL L (x, R)(RẐ l )i / DL L (x, R) for LH leptons which is localized on the UV brane z = R.Ẑ l is flavour non-diagonal and depends on the chosen G f .
The processes µ → eγ, µ → 3e and µ − e conversion all depend quadratically on δẑ ∝ (Ẑ l ) eµ , see figures 1-3. The branching ratio of µ → eγ is about two orders of magnitude larger in the model for Dirac neutrinos than in the one for Majorana neutrinos, see figure  1 . The different contributions to BR(µ → eγ) and their possible cancellation in the model for Dirac neutrinos are clearly visible in figure 1 . In the case of Majorana neutrinos experiments searching for µ → 3e can considerably constrain the parameter space, not accessible to MEG (Upgrade), see figure 2 . The results for µ − e conversion in Titanium are very similar in both types of models and the current experimental bound puts a weak constraint on δẑ, see figure 3 . BR(τ → µγ) and BR(τ → eγ) are smaller than 2 × 10 −9 (2 × 10 −11 ) and 6 × 10 −10 (7 × 10 −12 ) in the model for Dirac (Majorana) neutrinos and thus hardly observable in the near future.
